Abstract. Effectively engaging patients in their care is essential to improve health outcomes, improve satisfaction with the care experience, reduce costs, and even benefit the clinician experience. This article will address the topic of patient engagement directly and review the relationships between health literacy and patient engagement. While there are many ways to define patient and family engagement, this article will consider engagement as "patients, families, their representatives, and health professionals working in active partnership at various levels across the health care system -direct care, organizational design and governance, and policy making -to improve health and health care [Health Aff (Millwood) 32 (2013), 223-231]." We will specifically focus on the patient engagement and health literacy needs for three scenarios (1) decision-making, (2) health behavior change, and (3) chronic disease management; we will include the theoretical underpinnings of engagement, the systems required to better support patient engagement, how social determinants of health influence patient engagement, and practical examples to demonstrate approaches to better engage patients in their health and wellbeing. We will close by describing the future of patient engagement, which extends beyond the traditional domains of decision-making and self-care to describe how patient engagement can influence the design of the healthcare delivery system; local, state, and national health policies; and future research relevant to the needs and experiences of patients.
Introduction
This article addresses the topic of patient engagement directly and reviews the relationships between health literacy and patient engagement. While there are many ways to define patient and family engagement, this article considers engagement as "patients, families, their representatives, and health professionals working in active partnership at various levels across the health care system -direct care, organizational design and governance, and policy making -to improve health and health care." The authors specifically focus on the patient engagement and health literacy needs for three scenarios: (1) decisionmaking, (2) health behavior change, and (3) chronic disease management. The article addresses the theoretical underpinnings of engagement, the systems required to better support patient engagement, how social determinants of health influence patient engagement, and practical examples to demonstrate approaches to better engage patients in their health and wellbeing. The article closes by describing the future of patient engagement, which extends beyond the traditional domains of decision-making and self-care to describe how patient engagement can influence the design of the healthcare delivery system; local, state, and national health policies; and research relevant to the needs and experiences of patients. levels of engagement had better quality of care, lower medical error rates, and greater satisfaction in the experience of care [64] . Four case studies in diverse countries and health care settings further show the importance of engaging patients and the resulting improvements in health care quality and outcomes [44] . Collectively these findings demonstrate how patient engagement shifts the clinical paradigm from "what is the matter?" to more meaningfully discovering "what matters to you?"
There is a growing literature on how patient engagement impacts the experience and delivery of care. Minority patients frequently receive lower rates of preventive services. They suffer delays in diagnosis of diseases such as cancer, and once identified they even suffer delays in treatment. In a recent study, Sheppard has found that medical mistrust may contribute to these problems, something that could be overcome through effective patient engagement [71] . Survey data collected by Arora from cancer survivors demonstrates that better engagement increases the perception of personal control, increases trust, and decreases uncertainty [4] . Torres demonstrated that clinician communication styles are critically important to effective patient engagement and "good" communication creates a sense of not being rushed, a feeling like the clinician understands the patient, and a partnership built on trust [86] . Effective communication to better engage a diverse spectrum of patients with varying levels health literacy needs to be learned by all clinicians.
A review of proven strategies to enhance patient engagement identified three focus areas for engagement: improving health literacy, helping patients make appropriate health decisions, and improving the quality of care processes [16] . The Health Literate Care Model is an important tool to inform how attention to health literacy can improve patient engagement [39] . This model encourages clinicians to approach "all patients with the assumption that they are at risk of not understanding their health conditions or how to deal with them, and then subsequently confirming and ensuring patients' understanding." Across the spectrum of healthcare delivery, full engagement of the patient requires the patient to be able to obtain, process and communicate health information. Strategies to ensure that engagement activities are appropriate for a patient's health literacy can include adapting and simplifying language to decrease the risk of misunderstanding, providing examples that are relevant to the individual's lifestyle and cultural context, using visual representations of data, and integrating decision aids into care [22] . In a health literate care model, information needs to be presented in a manner that is congruent with a patient's ability to understand the material and span the domains in which health care occurs -the clinical setting, home, and community.
Engaging patients TO better understand decisions

The evolution of patient engagement for decision-making
Engaging patients in health care decision-making has significant benefits. Patients who participate in their decisions report higher levels of satisfaction with their care; have increased knowledge about conditions, tests, and treatment; have more realistic expectations about benefits and harms; are more likely to adhere to screening, diagnostic, or treatment plans; have reduced decisional conflict and anxiety; are less likely to receive tests or procedures which may be unnecessary; and, in some cases, even have improved health outcomes [60, 61, 77] .
Engaging patients in decisions has its basic grounding in the Nuremburg code which originated, mandated, and defined informed consent as a requirement for involving participants in research. Informed consent is the concept that individuals must be aware and understand what will be asked of them if they choose to participate and the risks and benefits of participating in a study. The information must be presented in a way that facilitates complete understanding -irrespective of the person's health literacy. In the mid-1970s, informed consent was extended to clinical practice requiring clinicians to disclose the risks and benefits of a medical procedure and then obtain patient permission before the procedure rather than patients simply yielding to, or complying with proposed medical care [6] . While this represents an improvement in patient engagement, it was mainly applied to surgical procedures and most efforts focused on getting signed consent rather than ensuring patient involvement in decision-making or even ensuring full comprehension of the procedure and alternatives [2, 3] .
Key components of shared and informed decision-making
In the mid-1980's, informed consent evolved in to a more collaborative relationship between patients and clinicians, where both parties shared information and came to joint decisions. The closely related concepts of informed decision-making and shared decision-making emerged. Shared decision-making has been defined as, "an approach where clinicians and patients share the best available evidence when faced with the task of making decisions, and where patients are supported to consider options, to achieve informed preferences [21] ." In this model, the clinician's role is to elicit the patient's understanding, values, or reasoning and serve as a partner in decision making. According to the US Preventive Services Task Force (USPSTF), shared decision-making within the patient-clinician partnership universally encompasses a process in which both the patient and clinician share information with each other, take steps to participate in the decision-making process, and agree on a course of action [72] .
Braddock defined seven elements that informed decision-making: (1) discussion of the patients role in decision making, (2) discussion of the clinical issue, (3) discussion of alternatives, (4) discussion of the pros and cons of alternatives, (5) discussion of uncertainties, (6) assessment of patient understanding, and (7) exploration of patient preference [9] . Braddock acknowledged that medical decisions vary in complexity and these elements will be employed to varying degrees depending on how straight forward or complex the decision. Embedded in each element is a recognition that in order for a patient to fully engage in any discussion there is need for the patient to have some health literacy. Clinicians should approach decision steps with attention to the patient's literacy needs and assess the patient's knowledge and understanding throughout.
Implementing patient engagement for decision-making
While some medical decisions are straightforward with one clear "right" choice, most decisions have multiple options each with a different set of advantages and disadvantages for patients and clinicians to consider. For some decisions, it is important to incorporate clinical information such as individual patient risks, the specifics of the condition, comorbidities, and potential prognoses. While this may be done by clinicians without much patient engagement, often patients may be the only source that knows, or has at least experienced all their medical history. Patient engagement is critical to ensure that all the medical information is being incorporated into these decisions. For other decisions, it may be more important to include patient's values, preferences, likelihood for adherence, and life circumstances. This scenario clearly involves patient engagement as only patients know this information. Effective discussions include both clinicians sharing clinical information about the options and patients sharing information about themselves.
Common examples of medical decisions include whether and how to make a health behavior changes, when to start and how to get preventive screening, management for acute or chronic conditions, how to prioritize competing health needs, and even when to change or stop a treatment. Some decisions are routine and occur frequently in practice such as when to start screening for breast cancer or how to be tested for colorectal cancer [7, 63, 75, 76] . In one US primary care setting, nearly one in five patients seen for an office visit faced a routine decision about preventive care [43] . Other more major decisions, such as how to treat localized breast cancer or manage an abdominal aortic aneurysm, may only occur once in a patient's lifetime.
Traditionally, clinicians engage patients in decision-making during in-person visits. This may work well for major decisions, which occur infrequently, have obvious consequences, and may be amenable to clinicians and patients meeting on several occasions to make the decision. More routine decisions that are part of an office visit during which multiple issues are discussed are often overlooked by patients and clinicians. When asked, more than two thirds of patients report that they would like to share decisions with their clinician -routine and major. Sadly, this happens less than half the time [93, 96] ; conversations between clinicians and patients rarely include all elements of a good decision [48, 56, 96] ; and while patients consider themselves knowledgeable about decisions, patients frequently have a poor understanding of the medical facts and often over-estimate the value of medical care [32] .
One solution is to use decision aids and supports to help patients make medical decisions. These tools can ensure patients receive information in a standardized format that includes all critical content, presents information in a culturally appropriate manner, and uses language and images to ensure understanding across a range of health literacy needs. Decision aids are not routinely used in clinical care [31, 35, 45, 47, 62] . Key barriers include time, expense, perceived legitimacy, capacity, ability to integrate into workflow, lack of clinician training and comfort with decision aids, and an environment that has not made routine use a cultural norm [73] . Despite these barriers many good decision aids have been developed. A host of organizations have cataloged and made available a range of high quality decision aids tailored to a range of literacy levels and cultural norms as well as trainings and resources to help clinicians better implement shared decision-making (see Table 1 ).
Krist proposes that to be effective, decision aids must also be integrated into the clinical workflowrealistically, patients undergo a "decision journey [43] ." This journey requires support over time, al- Table 1 Organizations and resources that promote and support informed and shared decision-making for patients and clinicians To better engage patients in their decisions, this workflow, which several practices programmed into their patient portal and electronic health record, guides patients and clinicians through a series of seven steps: (1) based on electronic health record data, patients with decision needs are identified, and the patient portal reaches contacts patients outside the confines of an office visit to start considering decision options; (2) the patient portal walks patients through an intake that assesses personal preferences, knowledge, needs, and readiness to make a decision; (3) the portal provides personalized educational material tailored to the patient's stated preferences and decision stage; (4) the portal allows the patient to share their preferences and decision needs with their clinician; (5) the clinician reviews the information prior to a visit, priming the discussion so the clinician is aware of the patient's needs; (6) the patient and clinicians are able to make a more informed and shared decision; and (7) the electronic health record and patient portal can follow-up with both the clinician and patient to make sure the decision is acted upon consistent with the patient's wishes (modified from [43] ).
lowing patients to contemplate options, gather additional information, confer with family and friends, consider individual preferences, and address their personal worries or concerns. Clinicians can serve as trusted advisors during this decision journey. One example of systematically supporting decision journeys is how a group of practices used their patient portal to promote cancer screening decisions (Fig. 1) . The system anticipated the patients' decision needs; delivered decision support prior to visits; allowed patients to tailor decision supports to their interests and needs; collected patient-reported information about where they were with their decision journey, what they wanted to discuss with their clinician, and their fears; shared the patient reported information with their clinician; set a decision-making agenda; and even provided follow-up on next steps [43] . Routine implementation of similar workflows and processes, whether technology-based or not, has great potential to improve care, address health literacy issues, and better engage patients in decision-making.
Engaging patients to improve health behaviors
Similar to increasing patients' participation in medical decision making, clinicians need to engage patients to effect desired health behavior changes. Research has shown that incorporating patient's goals and motivations into planned behavior change increases the likelihood that a patient will be successful with behavior change. Multiple strategies have been developed to increase patient involvement in health behavior change, including the 5 As, the 5 Rs, and Motivational Interviewing. Similar to shared decision-making, each of these strategies require the clinician to elicit the patient's reasons for change and incorporate those reasons into the behavior change plan. Through this process the clinician can also ascertain a patient's understanding of their health care and address any misconceptions.
The 5 As is a framework that can help guide clinician actions to better engage patients who are working towards health behavior change [1, 27, 92] . The major steps to the five As include: (1) Ask every patient about health behaviors, (2) Advise patients with an unhealthy behavior in a clear, strong, and personalized manner to modify the behavior, (3) Assess the patient's willingness to change the health behavior (sometimes referred to instead as seeking Agreement on the patient's willingness to change the health behavior), (4) Assist the patient in modifying the health behavior, and (5) Arrange for follow-up. For many behaviors, A1 through A3 can occur during one encounter and may take only a few moments. Conversely, A4 and A5 -assisting patients and arranging follow-up -often require intensive support extended over a period of time. For example, interventions to help patients eat right, exercise, or lose weight often take dozens of hours of face to face contact over a period of months from multiple members of a multidisciplinary team [88, 89] . The exception to the intensive time and resource requirement for A4 and A5 is counseling patients to quit smoking and counseling patients against risky drinking behaviors (not treating alcoholism). A4 and A5 can be done effectively in a matter of minutes during one encounter with brief follow-up and support. While more intensive interventions to help patients quit smoking and limit risky drinking are more likely to result in lasting heath behavior changes, brief interventions for these two behaviors do have some efficacy [23, 59] .
For patients that are not ready to make a health behavior change, the five Rs is a tool that clinicians can use to help patients move to a stage of readiness to change their health behavior. The 5 Rs prompts the clinician to: (1) discuss the Relevance of the change for the patient (e.g. smoking may be contributing to your getting so many colds and missing work so often), (2) discuss the Risks of continuing the unhealthy behavior, (3) discuss the Rewards of adopting a healthy behavior, (4) identify Roadblocks to changing the behavior, and (5) Repetition of the personalized five Rs message at each visit [25, 26] . The last R, Repetition, stresses the importance of reiterating the 5 Rs to help motivate patients to change behaviors whenever possible, so that when the patient is ready to make changes, the assistance and support is available.
Motivational Interviewing is a third strategy that leverages a patients' values and goals to initiate and maintain behavior change. Motivational Interviewing is defined as "a client-centered, directive method for enhancing intrinsic motivation to change by exploring and resolving ambivalence [57] ." One of the key components of this definition is a patient's ability to develop intrinsic motivation which requires that he/she has a knowledge of how the behavior change directly relates to personal goals. In order to enhance intrinsic motivation, the patient must be able to relate the behavior change to their sense of self, their self in the context of family and community, and their other values and roles. Effective patient education and support tailored to the patient's needs and health literacy can increase their sense of self-efficacy. This education can help patients learn how diseases progresses and how changing behaviors can make a clear impact on their health. Making the behavior change relevant to the patient's experience may alleviate shame and guilt and instill hope that change is possible.
Sadly, unhealthy behaviors account for nearly 40% of premature deaths and substantial morbidity in the US [58] . Engaging patients in health behavior change has been clearly shown to improve health and patients commonly report a clinician's advice to change an unhealthy behavior as a key motivating factor for change [28, 79] . Yet few patients report being asked regularly about their health behaviors; only 10-20% of smokers report being told to quit smoking by their clinician; less than 20% of obese patients report being told by their clinician that they are overweight; and only 2-5% of patients in need of intensive diet, exercise, and weight loss counseling actually receive assistance [46, 69] .
There are many reasons why health behavior counseling is done poorly in practice including lack of time, competing demands, inadequate resources and support, limited training in health behavior counseling, and even lack of confidence in effecting change in patients [12, 34, 78] . Exceptional practices and health systems are increasingly trying to better address health behavior counseling by building the infrastructure support necessary for intensive assistance and follow-up, creating multidisciplinary teams that can address the range of patient needs, and having dedicated staff to follow-up and provide ongoing assistance and motivation [8, 68] . To be successful all care team members must have defined roles, be effective patient communicators, understand the patient's information and social needs, and pay attention to each individual's health literacy. New payment models that reward improved outcomes and value-based care may further support and enhance these practice efforts. Alternatively, practices can form partnerships with existing community programs designed to help patients improve health behaviors. These clinical community linkages can often more effectively address patient's needs by building on the strengths of each partner -clinicians to Ask, Advise, and Assess patient's readiness to change and community programs to provide the intensive Assistance and follow-up in the places that patients live, work, and play [41, 42, 94] . One framework, proposed by Krist, depicts how clinical practices and community programs can work together to better engage patients in health behavior change and care in general (Fig. 2) .
Engaging patients for chronic disease care
Understanding how patients can be engaged in self-management of chronic conditions is also important given today's growing prevalence of chronic disease. For example, an estimated 70 million Americans live with hypertension and 29 million live with type 2 diabetes mellitus. Another significant proportion of the US population have the precursors to these chronic diseases -70 million have prehypertension and 86 million have prediabetes. The number and prevalence of chronic conditions that patients must live with continues to expand.
One commonly promoted model for designing systems to better address chronic conditions is the Chronic Care Model (CCM). Developed in the mid-1990s by Wagner, the CCM identifies key health system elements needed to provide effective chronic disease management and prevention [90] . These elements include (a) the community, (b) the health system, (c) self-management support, (d) delivery system design, (e) decision support, and (f) clinical information systems. When these elements function synergistically they result in a more informed, engaged, and activated patient as well as a more prepared, proactive practice team. The patient and the practice team can have more productive interactions, clinicians can better assist patients, and patients can better manage their health -all leading to improved outcomes. Use of the CCM to inform and guide the care delivery system has been evaluated extensively and is demonstrated to both improve health outcomes and cost-effectiveness [13] .
When designed effectively, the healthcare and community delivery systems can provide the tools to help patients to become more informed, engaged and activated in their care. Engaged patients are more likely to practice healthy behaviors, eating right, exercising, and not smoking, mitigating any harms from their chronic condition. They seek and use more health information from a wide range of sources to learn about their condition and ways to manage it. And they better self-manage their condition by following up with their primary care clinician and specialists, getting needed tests to monitor their condition, adhering to daily medications, and participating in self-monitoring activities. Effective healthcare and community delivery systems should encourage and support these activities in a manner attentive to the patient's health literacy and health information needs.
The influence of social determinants on engagement and literacy
There is growing attention to the relationship between social determinants and whether clinicians can effectively engage patients in their care. It has long been known that health outcomes are affected by the A framework depicting how funders, policy makers, communities, and clinicians can work together with the support of personnel and infrastructure to link the care delivery systems. Funders, payers, and purchasers are tasked with financing the infrastructure needed to support integrating the clinical and community care systems. National and state leadership are empowered with the authority, resources, and responsibility to foster integrations across regions. Local leaders are the regional organizations that step forward to oversee and support local tailoring and integration activities. Community is the setting where individuals live work, and play and where the stakeholders who serve them are located. Community organizations are care providers that deliver the community elements of a clinical-community integration. Clinicians are care providers that deliver the clinical elements of a clinical-community integration. Spanning personnel are staff who specialize in helping people traverse the clinical and community settings to obtain care. Spanning support (which includes policies, delivery system design, information systems, decision support, and management support) are essential ingredients to support integrations at all levels depicted in the framework (modified from [41] ).
social determinants of health, including socioeconomic status, education, ethnicity, race, and community of residence. The Institute of Medicine first drew attention to this problem, with a focus on racial and ethnic disparities, in their 2003 report, Unequal Treatment: Confronting Racial and Ethnic Disparities in Health Care [81] . The report highlighted that health outcome disparities could not be explained by merely lack of access to care, such as insurance status or availability of care. In addition, inherent stereotyping of patients and biases of clinicians contributed to poorer quality of care for minority patients. While concordance between clinician and patient in ethnicity, race, and gender have been shown to be important contributors [82] , patient engagement barriers extend beyond these factors. Several studies have reported that clinicians are verbally dominant and engage less in patient centered communication in encounters with ethnic minority patients [15, 36] . This lack of engagement with patients is even worse when a language barrier exists between the clinician and patient.
Clinicians are often also unable to fully comprehend the struggles with transportation, finances, housing and other economic barriers that patients of lower socioeconomic status may face. While patients with higher income may often live in the same communities as their clinicians, poorer patients either have to travel long distances to receive health care from clinics where they may be stereotyped or are served in clinics by clinicians who drive in from higher income communities. Unless directly asked, patients may often hesitate to bring up structural barriers to receipt of care and clinicians may not be aware of their barriers.
These barriers, whether created from ethnic differences, income disparities, geographic barriers, or inherent communication gaps, are often not addressed through intentional efforts to better engage patients in their care processes. In fact, special efforts need to be made since those who face barriers from social determinants have traditionally been disenfranchised within the health care system. A recent report published by the National Academies of Science, A Framework for Educating Health Professionals to Address the Social Determinants of Health, discusses processes in which some of these issues may be addressed. The framework includes three pillars: education, community and organization.
In terms of education, increased efforts to train clinicians in cultural competency may improve patient engagement. Defined as "a set of congruent behaviors, attitudes and policies that come together in a system, agency or among professionals and enable that system, agency or those professions to work effectively in cross-cultural situations," cultural competency may be one way clinicians can improve communication with patients and better facilitate patient engagement in care processes [17] . In 2012, the Association of American Medical Colleges and the Association of Schools of Public Health released a joint report suggesting core competencies in cultural competency for health professional students. Such curricular elements may include (1) improvement in culturally appropriate communication behavior, (2) situational awareness, (3) adaptability and (4) knowledge of core cultural issues [84] .
In terms of community, joint efforts by clinicians and health systems to be involved in the communities that patients live may help facilitate better patient engagement. Through such efforts, community resources can be leveraged that may reduce social barriers that patients may face to accessing health care in a timely and appropriate fashion. Interian suggests that joint efforts by community organizations and health care organizations may help better educate patients, improve the way that structural barriers such as problems with transportation, finances and housing are addressed, and improve communication between patients and clinicians [33] .
Organizational efforts may also help with patient engagement. Kauffman calls for more research is needed to address health disparities and studies need to include "hard to reach patients [37] ." When including patients in outreach such as developing patient advisory councils or seeking community input, health care organizations may benefit from intentionally recruiting and including their more disenfranchised patients. From a long-term perspective, the work that health professional training schools are doing to increase minority enrolment and recruit culturally and economically diverse students may also help with future efforts to better engage patients.
While much work still needs to be done to eliminate the disparities in patient engagement, recent efforts have at least drawn attention to this issue. Attention has helped develop frameworks to understand disparities and create curricula for health professional students to learn about and start proactively addressing such disparities.
Patients health information seeking behaviors
Information is central to a patient being engaged in their decisions, care, and self-management. With the advent of the internet, mobile technologies, and increasingly powerful search engines, patients can now instantaneously access all kinds of information anywhere they like to help guide their health with the touch of a button. Some patients still rely solely on the receipt of health information from clinicians, yet many more use a combination of approaches. Receiving information from a trusted clinician can be good -it can prevent a patient from being misled by inaccurate or commercially biased information. However, not actively seeking health information can be a missed opportunity. Many local and national organizations are working to raise awareness on the power of health information by promoting the need to get informed, directing patients to health information, and even creating information, ranging from educational material about health to reports on the quality of care from hospitals and clinicians to interactive and personalized tools to manage daily activities.
There are several models that explain how, why, and where patients seek health information. One model advanced in by Longo (Fig. 3) [49, 51, 52] , identifies two axes of information seeking behaviors: active-passive and aware-unaware. Not only do patients fall into a spectrum of preferring to be active or passive seekers of health information, but patients fall into a spectrum of knowing that they need health information or knowing that health information is available. Further, there is a range of settings and sources that patients use information. Even patients involved in active searches for information are informed by passive information that they come across during usual activities of living. These passive sources include newspaper articles, television talk shows, billboards, and magazines. Passive sources can be useful or potentially misleading, particularly if commercially biased. Naturally, information needs and activities vary over time based on a multitude of patient and contextual factors. Some of these factors are modifiable and can be improved, resulting in increased health information seeking and improved health literacy. Although further research is clearly needed to identify best strategies for engaging patients in information seeking.
The information that patients can access has been continually and rapidly evolving, including the format of information, content and focus of information, and even where information is accessed. In the 1980s, a wealth of consumer information provided by professional organizations and advocacy groups emerged. Patients could access this information in lay press articles, brochures from their clinician, directly from the producer, and in community settings. This same information quickly moved to the internet and new innovative information sources emerged such as patient provided information. With the internet, individuals can reach wide audiences to share their experiences, create virtual support groups, and learn from others experiencing similar conditions; this is exemplified by tools such as patients likeme [65] . Now mobile devices, wearables, and the hyperconnectivity of personal health information is creating a new era of mobile health. Clinicians and health care systems are designing patient portals that can be accessed on the web or any mobile device [40, 66, 74] . Through integration of clinical information and patient reported information, these systems can anticipate patient needs and decisions, personalize educational content to better speak to the patient, reach out to patients outside of clinical encounters, and transform care from being reactive to proactive [43, 95] . Asynchronous communication with clinicians and virtual visits can further facilitate information exchange between patients and clinicians. However, the impact of these clinician-provided information sources have on health outcomes is largely unknown and much research is needed about how these new approaches can better engage and activate patients in their care [29] . Similarly, smart devices have become nearly ubiquitous, with an estimated 3.5 devices per every human on earth in 2015 [85] . These devices have resulted in an explosion of applications ("apps") that can receive, collect, tailor, and transmit health information, allowing patients to self-digitize for healthoften referred to now as Mobile Health or mHealth. mHealth has the potential to scale the delivery of highly personalized information directly to users and share the information with the user's clinician to better support care [80] . To date the development and dissemination of these resources has largely been driven by industry and consumer demand. There are few active, completed, or published studies that rigorously test mHealth interventions in randomized controlled trials to evaluate the impact on health outcomes [83] , and there is less information focusing on how mHealth impacts patient engagement or understanding of health information [5] . In a recent systematic review, Free and colleagues only identified 42 well designed trials in North American, Europe, Asia, and Australia that showed improvements in patient self-management of diseases, clinician communication, and appointment attendance [24] . Given the potential uses of mHealth, much more research is needed.
Despite the proliferation of health information there is a paucity of data about the type of health information vulnerable and less health literate consumers want, particularly as it relates to newer technologies. Several studies have engaged disadvantaged populations to identify what health information would most help them with their care for a range of health topics [50, 70] . Generally, two sets of desired information are commonly identified -a need for information to assist them in selecting clinicians and basic health information to assist them in self-management. Regardless of race and ethnicity, patients express a greater need for self-management information than other forms of information. Most importantly patients expressed a need for basic, straightforward information. There is some evidence for higher uptake of mobile internet technology by minorities and disadvantaged populations [30, 54, 91] . Accordingly, some disparities experts posit that mHealth tools have the potential to narrow disparities [87] . Yet for the most part, clinicians at safety-net practices report minimal use of even basic mobile technology in their practices [10] .
Efforts are needed to both encourage and motivate patients to seek health information as well as to create high quality, patient-centered health information that is written at a basic reading level, free of jargon, culturally sensitive, non-biased, and available in multiple languages. Yet it is also important to understand where patients are with their information needs [53] . Some patients will have basic information needs, such as information about a condition, test, or treatment. Others may have more advanced needs such as information about nuanced differences between options or where to receive treatment. Some may just want information to understand and feel comfortable with care recommended by their clinician. Providing patients information mismatched to their needs is unlikely to be useful. A holistic approach is needed to providing patients information that takes into account the patient's diverse needs, desired sources, and various situations.
Future directions
There is clear evidence that working to respectfully encourage patient engagement improves health outcomes and wellbeing for patients. As discussed in this article, engagement is critical across the lifespan and across the disease spectrum, from prevention to chronic disease control. Recent decades have seen great advances in patient engagement for clinical decision-making, promoting healthy behaviors, and self-management of chronic conditions. Understanding and addressing health literacy is a central underpinning to all of these activities.
Despite clear advances in our understanding of the value of patient engagement and effective strategies to engage patients in health, much more is needed. There are clear evidence gaps that deserve further work. Further research is needed to understand how to better inform and engage patients in decisions and self-management. Needs range from improving timely access to information for patients, ensuring that information is clear and understandable, ensuring that patients understand the importance of the information, and designing information to be actionable. As information becomes increasingly accessible from a host of venues, helping patients to navigate the morass of information and better integrating diverse sources of information could reduce patient confusion about what they need. A massive challenge will be to learn how to better redesign the healthcare delivery system to make evidence-based patient engagement part of routine care. This is especially challenging given how many decisions and health behaviors benefit from patient engagement. The health care system will also need to learn how to receive and interpret a growing expanse of patient reported information from wearables and other devices. This information may not only be able to help clinicians with decisions, but also be a mechanism in of itself to engage patients. Clinicians will also need to build and study partnerships with community resources that can extend engagement outside the clinical setting and better support patients in their daily lives. Given the diversity of patients and their needs, a host of solutions will be needed to engage patients and understanding how to match these solutions with individual patients will be critical. This challenge may be particularly important for more disadvantaged individuals and those with lower health literacy.
The future of patient engagement will need to continue to advance these activities, but also move beyond, to authentically engage patients not only in their health care, but in designing and implementing care delivery systems, developing local and national health policies, and directing health research [95] . Patient insights and lived experiences can ensure that healthcare systems and programs align with their priorities, address their needs, and are delivered in an accessible manner. Patients can help set healthcare systems' organizational priorities, participate in governance decisions, and define organizational strategies and activities. Similarly, patients can ensure that legislative, regulatory, and funding priorities reflect their needs. Patient engagement for research can help to frame research questions, select outcomes, develop study protocols, support recruitment, interpret results, translate research findings into lay language, disseminate results, and even sustain interventions.
Efforts will be needed to help patients realistically participate in these activities. Patient engagement will need to become the cultural norm. Patients will need training and support to meaningfully participate. Yet collectively, these higher levels of patient engagement can improve our very systems for promoting health.
